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Image Quality Assessment Based on Geometric Structural Distortion Model

CHENG Guang-Quan' ZHANG Ji-Dong? CHENG Li-Zhi? HUANG Jin-Cai® LIU Zhong®

Abstract The goal of objective image quality assessment research is to automatically predict perceived image quality in
a perceptually consistent manner, which should generally include all distortion types. It is found there is some deficiencies
in traditional structural similarity index for image quality assessment by ignoring the geometric features of natural images,
which fails to measure some particular distortion types. Inspired by the researches of quality prediction of human visual
system (HVS) and the intrinsically geometric structural features of natural images, a novel geometric structural distortion
model based full reference image quality assessment method is proposed in this paper. The distortion comparisons of
direction, magnitude, and covariance are considered in our proposed method. The experimental results on standard image
database show that our method is generally good for all distortion types and has relatively low computational complexity.
It has a good consistency with the subjective assessment of human beings, thus, can be used to describe the visual

perception of image quality.
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Fig.5 Scatter plots of DMOS versus model prediction for Gblur distortion type
# 1 LIVE EURE LM EMIT T3 1% B Fadr HL R
Table 1  Performance metrics comparison of tested methods
JPEG2000 JPEG Wn Gblur FF All
CC (Tk )
PSNR 0.8964 0.8604 0.9846 0.7849 0.8925 0.8709
SSIM 0.9561 0.9436 0.9706 0.9406 0.9439 0.9031
VSNR 0.9532 0.9429 0.9781 0.9342 0.9023 0.9006
VIF 0.9577 0.9235 0.9822 0.9758 0.9610 0.9501
MGSD 0.9655 0.9512 0.9785 0.9608 0.9510 0.9394
SROCC (5 & i)
PSNR 0.8893 0.8417 0.9855 0.7729 0.8785 0.8209
SSIM 0.9525 0.9123 0.9693 0.9467 0.9510 0.9356
VSNR 0.9463 0.9082 0.9789 0.9403 0.9125 0.9194
VIF 0.9535 0.9136 0.9851 0.9734 0.9653 0.9533
MGSD 0.9719 0.9343 0.9711 0.9757 0.9779 0.9583
OR (Toil—%utk)
PSNR 0.0661 0.0912 0.0000 0.2069 0.1517 0.0760
SSIM 0.0429 0.0358 0.0000 0.0414 0.0345 0.0360
VSNR 0.0336 0.0387 0.0000 0.0373 0.0399 0.0358
VIF 0.0296 0.0214 0.0000 0.0257 0.0278 0.0216

MGSD 0.0325 0.0246 0.0000 0.0304 0.0217 0.0258
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Fig.6 The distorted images with same PSNR
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Fig.7 Comparison of SSIM maps and MGSD maps
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Table 2  The predicted values comparison of distorted
images in Fig. 6
FF Gblur JPEG2000 JPEG
PSNR 23.7218 23.7290 23.7258 23.7247
SSIM 0.7614 0.8798 0.7681 0.7203
MGSD 0.5075 0.6571 0.5379 0.1992
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